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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates to high-frequerrcy 
composite parts used in a high-frequency circuit section 
of a portable telephone of a personal handy-phone sys- 
tem (PHS) type or a personal digital cellular (PDC) type. 



amplifier are mounted oh a printed circuit board, it is dif- 
ficult to make the telephone more compact and light- 
weight. In addition, because characteristic-impedance 
matching is required for each of the high-frequency 
5 switch and the anpWier. a matching circuit is necessary, 
and H is a restriction in a design phase. 

SUMMARY OF THE INVENTION 



2. Description of the Related Art 

Fig. 10 and Fig. 1 1 are block diagrams of PHS port- 
able telephones. In a PHS portable telephone shown in 
Fig. 10, when transmitting, a signal to be transmitted is 
converted to an RF signal, passes through a filter Fl in 
a transmission circuit (Tx), is amplified ty an amplifier 
AMP1 in the Tx side, passes through a high-frequency 
switch SW and a top filter F2. and is transmitted from an 
antenna ANT. On the other hand, when receiving, a sig- 
nal is received from the antenna ANT, passes through 
the top filter F2, is taken out from the switeh SW, and is 
anplified by an amplifier AMP2 in a receiving drcuft 
(R)0. Jh&n, a signal In frequency barKis other than that 
of the signal to be received is removed by a filter F3 in 
the Rx side. 

In a PHS portable telephone shown in Rg. 11, 
when transmitting, a signal to be transmitted is con- 
verted to an RF signal, passes through a filter Fl in the 
Tx side, is amplified by an amplifier AMP1 in the Tx side, 
passes through a second filter F4 in the Tx side and a 
high-frequency switch SW, and is transmitted from an 
antenna ANT. On the other hand, when receiving, a sig- 
nal received from the antenna ANT is taken out from the 
switch SW, and is amplified by an amplifier AMP2 in a 
receiving drcuit (Rx). Then, a signal in frequency bands 
other than that of the signal to be received is removed 
by a filter F3 in the side. 

These PHS portable telephones have been made 
compact and lightweight by mounting conpact, surface- 
mountirig. high-frequency parts, such as the high-fre- 
quench switch SW. the filter Fl in the Tx side, the top f H- 
ter F2; the filter F3 in the Rx side, the second filter F4 in 
the Tx skde. the anplifier AMP1 in the Tx side, and the 
amplifier AMP2 in the Rx side, on a printed circuit board 
highly densely. 

It is expected that portable telephones will be made 
more compact and lightweight in the future while having 
nx>re advanced functions. Therefore, high-frequency 
parts to be mounted on a board, such as the high-fre- 
quency switch SW, the filter Fl in the Tx side, the top fil- 
ter F2, the filter F3 in the Rx side, the second filter F4 in 
the Tx side, the anplifier AMP1 in the Tx side, and the 
amplifier AMP2 in the Rx side, need to be made further 
compact and lightweight. 

In a conventional portable telephone, however, 
since a discrete high-frequency switch and a discrete 



10 The present invention has been made to solve 
these problems. It is an object of the present invention 
to provide a high-frequency composite part which can 
be made more compact and lightweight by integrating a 
high-frequency switch and an anplifier. 
15 The foregoing object is achieved in the present 
invention through the provision of a high-frequency 
composite part including: a multilayer board formed by 
laminating a plurality of dielectric layers: a high-fre- 
quency swvitch formed of a diode mounted on the multi- 
50 layer board and a transmissfon line and a capacitor built 
in the multilayer board: and an amplifier formed of a 
transistor mounted on the multilayer board and a trans- 
mission line and a capacitor built in the multilayer boand. 
According to the high-frequency composite part, 
fis since the transmission line and the capacitor used for 
the high-frequency switch and the transmission line and 
the capacitor used for the amplifier are built in the multi- 
layer board formed by laminating a plurality of dielectric 
layers, the diode used for the high-frequency switch and 
30 the transistor used for the amplifier are mounted on the 
board, and the high-frequency switch and the anplifier 
are integrated in the multil^er boardi the area required 
for mounting the high-frequency switch and the anplifier 
on a printed circuit board is reduced, as compared with 
35 a case in which a conventional discrete high-frequency 
switch and amplifier are mounted on a printed circuit 
board and connected. The high-frequency coriposite 
part is made more compact and lightweight than con- 
ventional counterparts. Manufacturing cost is also 
^0 reduced. 

In addition, since the high-frequency switch and the 
amplifier can be designed at the same time, impedance 
matching between the high-frequency switch and the 
amplifier is implemented at the design stage, and 
45 thereby a matching circuit t>ecomes unnecessary 

The amplifier may be an amplifier at the transmis- 
sion side. 

In the high-frequency composite part, since the 
transmission line and the capacitor used for the high- 
50 frequency switch and the transmission line and the 
capacitor used for the anplifier at the transmission side 
are built in the multilayer board formed by laminating a 
plurality of dielectric layers, the diode used for the high- 
frequency switch and the transistor used for the ampli- 
S5 fier at the transmission side are mounted on the board, 
and the high-frequency switch and the amplifier at the 
transmission side are integrated in the multilayer board, 
the distance of a line connecting the high-frequency 
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switch, to the anpiifier at the transmission side is 
reduced, and a loss becomes small. Therefore, a loss at 
the high-frequency composite part is also reduced. 

A filter formed of a transmission line and a capacitor 
may be built in the* multilayer board, ,5 

In the high-frequency composite part, since the 
high-frequency iswitch. the amplifier, and the filter are 
intesirated in the multilayer board formed by laminating a 
plurality of dielectric layers, the conposite part is made 
further compact and lightweight than conventional 10 
counterparts. Cost, is also further reduced. 

A low-temperature baked ceramic board may be 
used as the multilayer board. 

In the high-frequency composite part, because the 
multilayer board is made from low-tenperature baked is 
ceramic, a plurality of dielectric layers can be baked 
integrally with electrodes for fomiing a transmission line 
and a capadtor on the plurafity of dielectric layers. 
Therefore, a manufacturing process can be simplified 
and cost can also reduced. 20 

According to a high-frequency composite part of 
the present invention, since a high-frequency switch 
and an an^plif ier are formed on a multilayer board made 
by laminating a plurality of dielectric layers and are inte- 
grated, the overall dimensions are made smaller than ss 
those of a conventional part in which a filter and an 
amplifier are mounted on a printed circuit board and 
connected. In addition, since the high-frequency switch 
and the anplifier can be designed at the same time, 
impedance matching between the high-frequency 30 
switch and the amplifier is implemented in the design 
stage. 



Rg. 9 is a cross section of a modification of the 
high-frequency composite parts shown in Figs. 1 . 6. and 

Fig. 10 is a block diagram of a general PHS porta- 
ble telephone. • : 

Fig, 11 is a block diagram of another general PHS 
portable telephone. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



BRIEF DESCRIPTION OF THE DRAWINGS 

35 

Fig. 1 is a block diagram of a high-frequency com- 
posite part according to a first embodiment of the 
present invention. 

Fig. 2 is a circuit diagram of a high^equency switch 
used in the high-frequency coniposite part shown in Fig. 40 

Fig. 3 is a circuit diagram of an amplifier used in the 
high-frequency composfte part shown in Fig. 1 , 

Figs. 4A to 4H are top views of a first dielectric layer 
(a) to an eighth dielectric layer (h) used for the high^re- 45 
quency composite part shown in Rg. 1 . 

Rgs. 5A to 5F are top views of a ninth dielectrk: 
layer (a) to a thirteenth dielectric layer (e) and a bottom 
view of the thirteenth dielectric layer (f) used for the 
high-frequency composite part shown in Fig. 1 . so 

Fig. 6 is a block diagram of a high-frequency com- 
posite part according to a second embodiment of the 
present invention. 

Fig. 7 is a block diagram of another high-frequency 
composite part according to the second embodiment of 55 
the present invention. 

Fig. 8 is a circuit diagram of a f Pter used in the high- 
frequency composrte part shown in Rg. 4 and Rg. 5. 



Embodiments of the present invention will be 
described below by refen^ing to the drawings. 

Rg. 1 is a block diagram of a high-frequency com- 
posite part according to a first embodiment of the 
present invention. A high-frequency composite part 10 
includes a high-frequency switch SW and an amplifier 
AMP1 in a Transmission (Tx) side among the high-fre- 
quency parts constituting a PHS portable telephone- 
shown in Rg. 10. 

The high-frequency switch SWis used for switching 
between the connection of the transmitting drcuit Tx - 
and an antenna ANT and the connection of a receiving, 
arcurt Rx and the antenna ANT in a PHS portable tele- 
phone. The amplifier AMP1 at the Tx side amplifies a 
signal to be transmitted which is converted into an RF 
signal and passes through a filter F1 at the Tx side and 
sends it to the high-frequency switch SW. 

Rg. 2 is a circuil diagram of. the high-frequency 
witch of the high-frequency composite part shown in 
Fig. 1. A first port PI of the high-frequency switch SW 
connected to the amplifier AMP1 at the fx side is con- 
nected to the anode of a diode D1. The anode of the 
diode D1 is grounded through a transmission line STL1 ' . 
and a capacitor CI. The connection point between the 
transmission line STL1 and the capacitor C3 is con- 
nected to a control terminal VI, The cathode of the 
diode D1 is connected to a second port P2. to which the 
antenna ANT is connected. 

The second port P2 is connected to one end of a 
transmission line STL2, The other end of the transmis- 
sion hne STL2 Is connected to a third port P3. to which 
an amplifier AMP2 at the Rx side is connected. The 
other end of the transmission line STL2 is also con- 
nected to the anode of a diode D2. The cathode of the 
diode D2 is grounded through a capacitor 02. The con- 
nection point between the diode D2 and the capacitor 
C2 is connected to a control terminal V2. 

Rg. 3 is a circuit diagram of the anplifier at the Tx 
side of the high-frequency conposHe part shown in Fig 
1. The output port P^ of the amplifier AMPI at the Tx 
side to t>e connected to the first port Pi of the high-fre- 
quency switch SW is connected to one end of a trans- 
mission line STL3 through a capacitor C3. The-- 
connection point between the end of the transmission- 
line STL3 and the capacitor C3 is grounded through a . 
capacitor C4. The other end of the transmission line . 
STL3 is connected to the drain of a field effect transistor 



3 



EPO 837 516 A2 



(hereinafter cafled FET) 01. The source of FET Ql is 
grounded and the gate Is connected to the collector of a 
bipolar transistor (hereinafter called B-Tr) Q2. 

The connection point between the other end of the 
transmission line STL3 and the drain of FET Ql is s 
grounded through a series circuit formed of an inductor 
LI made of a stripline and a capacitor C5. The connec- 
tion point between the inductor Li and the capacitor C5 
is connected to a drain voHage terminal Vd. The con- 
nection point between the gate of FET Ql and the col- 10 
lector of B-Tr Q2 is grounded through a capacitor C6 
and Is also connected to a gate voltage terminal Vg. 

The emitter of B-Tr Q2 is grounded and the base is 
connected to one end of a transmission line STL4. The 
other end of the transmission line STL4 is connected to is 
an input port Pin to which the filter F1 at the Tx side is 
connected. 

The collector of B-Tr Q2 is grounded through a 
series circuit formed of an inductor L2 made of a strip- 
line and a capacitor C7. The connection point between 20 
the Inductor L2 and the capacitor C7 is connected to a 
coBector voltage temtinal Vc. The connection point 
between the inductor L2 and the capacitor C7 is also 
connected to the connection point between the base of 

B-Tr Q2 and one end of the transmission line STL4. The ss 
- other end of the transmission line STL4 is grounded 
through a capacitor C8. 

Figs. 4A to 4H and Figs. 5A to 5F are top views and 
a bottom view of dielectric layers constituting the high- 
frequency composite part 10 shown in Fig. 1. The high- 50 ' 
frequency composite part 10 includes a multilayer board 
(not shown) in which the transmission lines and the 
capacitors used for the high-frequency switch SW 
shown in Fig. 2 and the amplifier AMP1 at the Tx side 
shown in Rg, 3 are built ia The multilayer board is 3$ 
formed, for example, by sequentially laminating a first to 
a thirteenth dielectric layers "a* to "m" made from low- 
temperature baked ceramic which has barium oxide, 
aluminum oxide, and silica as main conppnents and 
which can be baked at a temperature of 850*»C to 4o 
lOOO^^C. 

At the upper surface of the first dielectric layer "a," 
lands R1 to RIO are fbmied for mounting the diodes D1 
and D2 used for the high-frequency switch SW shown in 
Fig. 2 and FET Ql and B-Tr Q2 used lor the amplifier 45 
AMP1 at the Tx skte shown in Fig. 3. On the upper sur- 
faces of the second, the fifth to the twelfth dielectric lay- 
ers "b" and "e" to 1," capacitor electrodes C81. C31 
C32. C11. C21. C51. C61. C71, and C41 are formed! 
On the upper surfaces of the second, the fourth, and the so 
twelfth dielectric fayers 1).- -d." and -I.- stripline elec- 
trodes SL4. SL1. SLL1. SLL2, SL2. and SU are 
formed. 

On the upper surfaces of the third, the ninth, the 
eleventh, and the thirteenth dielectric layers "c." "i," "K" ss 
and "m," ground electrodes Gl to G4 are formed. On 
the lower surface (symbol "mu" is assigned in Rg. 5F) of 
the thirteenth dielectric layer "m," external terminals ' 



ANT Tx, VV1. and W2 connected to the second and 

Qx!, I^'''''^^ high-frequency switch 

SW and control terminals VI and V2, respectively 
external terminals PIN. VD. VG. and VC connected to 
the input port Pin of the amplifier AMPl at the Tx side 
he dram voltage terminal Vd. the gate voltage terminal 
Vg, and the collector voltage terminal Vc. respectively, 
and external electrodes G connected to the ground 
electrodes Gl to G4 are formed. The first port PI of the 
high-frequency switch SW is connected to the output 
port Po of the amplifier AMP 1 at the Tx side by a vfa hole 
inside the multilayer board. 

The capacitors Cl and C2 of the high-frequency 
switch SW are formed of the capacitor electrode C1 1 
and the ground electrode G3. and the capacitor elec- 
trode C21 and the ground electrode G3. respectively. 
The capacitors C3 to C8 of the amplifier AMP1 at the Tx 
side are fbnned of the capacitor electrode C3l and the 
capacitor electrode C32. the capacitor electrode C41 
and the ground electrode G4, the capacitor electrode : 
C51 and the ground electrode G3. the capacitor elec- 
trode C61 and the ground electrode G3. the capacitor 
electrode C71 and the ground electrode G3. and the 
capacitor electrode 081 and the ground electrode Gl 
respectively. 

The transmission line STL1 in the high-frequency 
switch SW is formed of the str^line electrode SL1 the 
transmission line STL2 in the high-frequency switch SW 
IS formed of the stripline electrode SL2. the transmis- : 
sion line STL3 in the amplifier AI^Pl at the Tx side is 
formed of the stripline electrode SL3. the transmission 
line STL4 In the anplifier AMPl at the Tx side is formed 
of the stripline electrode SL4» the inductor LI in the 
ampTifier AMPl at the Tx side is formed of the stripline 
electrode SLLI, and the Inductor L2 in the anplifier 
AMPl at the Tx side is fbnned of the stripline electrode 
SL12. ' 

With the configuration described above, the multi- 
fayer board is formed in which the transmission lines . 
SLT1 and SLT2. and the capacitors CI and C2 all used 
for the high-frequency switch SW shown in Fig. 2, and 
the transmission lines SLT3 and SLT4, the capacitors 
C3 to C8. and the inductors LI and L2 all used for the 
arrpWier AMPl at the Tx side shown in Rg. 3 are built 
in. The diodes D1 and D2 used for the high-frequency 
switch SW shown in Rg. 2 and FET Ql and B-Tr Q2 
used for the amplifier AMP 1 at the Tx side shown In Rg. 
3 are mounted on the lands Rl to RIO of the multilayer ' 
board to complete the high-frequency con^osite part 

As described above, according to the high-fre- 
quency conposite part of the first embodiment, since 
the transmission lines and the capacitors used for the 
high-frequency switch and the transmission lines, the 
capacitors, and the inductors used for the amplifier at 
the Tx side are built in the multilayer board formed by 
faminating a plurality of dielectric layers, the diodes 
used for the high-frequency switch and FET and B-Tr 



4 



EP0 837 516 A2 



used for the amplifier at the Tx side are mounted on the 
board, and all are integrated, the area required for 
mounting the high-frequency switch and the amplifier at 
the Tx side on a printed circuit board is reduced, as 
compared with a case in which conventional discrete 5 
high-frequency switch and anplifier at the Tx side are 
mounted on a printed drcuit board and connected. The 
high-frequency composite part is made more compact 
and lightweight than conventional counterparts. Manu- 
facturing cost is also reduced. 

In addition, since the high-frequency switch and the 
amplifier at the Tx side can be designed at the same 
time, impedance matching between the high-frequency 
switch and the amplifier at the Tx side is implemented at 
the design stage, and thereby a matching circuit is 
becomes unnecessary. 

Since the high-frequency switch and the amplifier at 
the Tx side are integrated and provided for the multi- 
layer board, the distance of a line connecting the high- 
frequency switch to the anplifier at the Tx side is 20 
reduced, and a loss and current consumption become 
small. Therefore, a loss at the high-frequency conpos- 
ite part is also reduced. 

In addition, because the nruHitayer board is made 
from low-temperalure baked ceramic, a pluiaUty of die- zs 
lectric layers can be baked integraDy with the electrtxJes 
forming the transmission lines and the capacitors on the 
plurality of dielectric layers. Therefore, a manufacturing 
process can be reduced and cost can also be reduced. 

Rg. 6 and Fig. 7 are block diagrams of high-fre- 30 
quency composite parts according to a second embod- 
iment of the present invention. A high-frequency 
composite part 20 shown in Rg: 6 includes a high-fre- 
quency switch SW. an anplifier AMP1 in a Tx side, and 
a top filter F2 among the high-frequency parts constitut- 35 
Ing a PHS portable telephone shown in Fig. 11. 

On the other hand, a high-frequency composite 
part 30 shown in Fig. 7 includes a high-frequency switch 
SW. an amplifier AMP1 in a Tx side, and a isecond filter 
F4 at the Tx side among the high-frequency parts con- 40 
stituting a PHS portable telephone shown in Rg. 11. 

Rg. 8 is a circuit diagram of the top filter and the 
second filter at the Tx side conslituling the high-fre- 
quency composite parts shown in Rg. 6 and Rg. 7. The 
top filter F2 and the second filter F4 at the Tx side are 4S 
Butterworth. low-pass. LC fiKers. 

in the top filter F2 or the second filter F4 at the Tx 
side, transmission lines STLS and STL6 are connected 
In series between one port Pa and the other port Pb. 
The connection point between the transmission line 50 
STLS and one port Pa, the connection point between 
the transmission line STLS and the transmission line 
STL6, and the connection point between the transmis- 
sion line STL6 and the other port Pb are grounded 
through capacitors C1 1 , C 1 2. and CI 3. respectively, ss 

At the top filter F2, port Pa is connected to the sec- 
ond port P2 of the high-frequency switch SW shown in 
Fig. 2, and port Pb is connected to the antenna ANT. 



At the second filter F4 at the Tx side, port Pa is cori- 
nected to the output port Po of the amplifier AMP1 at the 
Tx side shown in Fig. 3. and port Pb is connected to the 
first port PI of the high-frequency switch SW shown in 
Fig. 2. 

As described above, according to the high-fre- 
quency conposite parts of the second embodiment 
since the high-frequency switch, the amplifier at the Tx • 
srde. and the top filter, or the high-frequency switch the 
amplifier at the Tx side, and the second filter at the Tx 
side are integrated in the multilayer board formed by 
laminating a plurality of dielectric layers, the composite 
part IS made further compact and lightweight. Cost is 
further reduced. 

In the above first and second embodiments, the 
amplifier at the Tx side is integrated into the Wgh-fre- 
quency conposite part An amplifier at the Rx side or 
both amplifier at the Tx side and anplifier at the Rx side 
may be integrated. 

The circuit diagram of the high-frequency switch 
shown m Fig. 2 is just an example. The present inven- 
tion can also be applied to a high-frequency switch 
formed of a diode mounted on a multilayer board, and a 
transmission fine and a capacitor built in the multilayer 
board. ' 

The circuit diagram of the anplifier shown in Rg 3 
is just an example. The present invention can also be 
applied to an amplifier formed of a transistor mounted 
on a multilayer board, and a transmission line and a 
capacitor built in the multilayer board. In Rg. 3, the gate 
of FET Ql is directly connected to the collector, of B-Tr 
Q2. They may be connected through a capacitor. The 
connection point between the gate of FET Ql and the 
collector of B-Tr Q2 Is directly connected to the capaci- : 
tor C6. The point may be connected to the capacitor 
through a resfetor. The connection point between the 
inductor L2 and the capacitor C7 is directly comiected to 
the connection point between the base of B-Tr Q2 arid 
one end of the transmission line STL4. The points may 
be connected through a resistor. 

A diode used lor the high-frequency switch and a 
trarisistor used for the amplifier may be discrete or may 
be implemented by a monolithic microwave integrated 
drcuft (MMIC) formed on the same semiconductor sub- 
strate. 

In the above embodiments, low-temperature baked 
ceramic includes barium oxide, aluminum oxide, and sil- 
ica as main components. A material including barium 
oxide, silica, strontium oxide, and zirconium oxide as 
main components, or a material having calcium oxide, 
zirconium oxide, and glass as main components may be 
used. 

A high-frequency comppsHe part may be config- 
ured such that a cavity Is provided for a multilayer board. . 
and a diode used for the high-frequency switch and a 
transistor used for the anplifier. or an MMIC into which : 
the diode and the transistor are integrated is mounted in 
the cavity As shown in Fig. 9. when the opening of the 
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cavity 41 is covered by a cap 42, the upper surface of 
the multilayer board 43 forming the high-frequency com- 
posite part 40 is made flat and is easily handled. In addi- 
tion, other parts can be mounted thereon. The high, 
frequency composite part can be made further compact 
and lightweight. 

In the above embodiments, the transmission fines 
STL1 to STL6 and the inductors LI and L2 are formed 
of striplines. They.may be formed of microstriplines or 
coplanar guide lines. 

In the second embodiment the top filter or the sec- 
ond filter at the Tx side is integrated as a filter into a 
high-frequency composite part, filters at the Rx side, fil- 
ters at the Tx side, or both may be integrated. 

The circuit diagram of the filter shown in Rg, 8 is 
just an example. The present invention can also be 
applied to a filter formed of a transmission fine and a 
capadtor both built in a multilayer board. 
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2. 



Claims 

1 . A high-frequency conposite part comprising: 

a multilayer board formed Ijy laminating a plu- 
rality of dielectric layers (a - m); 
a high-frequency switch (SW) formed of a 
diode (D1. D2) mounted on said muftDayer 
board and a transmission fine (STL1, STL2) 
and a capacitor (CI . C2) built in said multnayer 
board; and 

an amplifier (AMP1 ; AMP2) formed of a transis- 
tor (Q1, Q2) mounted on said multilayer board 
and a transmission line {STL3. STL4) and a 
capacitor (C3 - C8) bum in said muftPayer 
board. 

The high-frequency composite part according to 
Claim 1, wherein said high-frequency conposite 
part is connectable between a transmission drcuit 
(Tx). a receiving circuH (R^O and an antenna drcuit 
(ANT); 



SO 9. 



of Claims 1 to 4. wherein said amplifier (AMP1) is 
an amplifier at the side of said transmission drcuit 
(Tx). 

A high-frequency composite part according to one 
of Claims 1 to 5, comprising a further anplifier 
(Af^P2) formed of a transistor mounted on said 
multilayer board and a transmission fine and a 
capadtorbuilt in said multilayer board. 

A high-frequency conposite part according to 
Claim 6. wherein said further amplifier {AMP2) is an 
amplifier at the side of said receiving drcuit (Rx). 

A high-frequency composite part according to one 
of Claims 1 to7. wherein a f flter (F2. F4) formed of a 
transmission line (STL5. STL6) and a capacHor 
(C1 1 , C13) is built In said multilayer board. 

A high-frequency composite part according to one 
of Claims 1 to 8, wherein a low-tenperature baked 
ceramic board is used as said multilayer board. 



35 



3. The high-frequency composite part according to 
one of Claims 1 or 2, comprising an input-port, an 
ouput-port, and an output/input-port; 

wherein said switch (SW) switches connec- 
tions between said input-port and said output/input- 
port and said output-port and said output/input- 
port 

4. A high-frequency composite part according to 
Claim 3. wherein said Input-port is connectable to 
said transmission circuit (Tx), said output-port is 
connectable to said receiving circuit (Rx). and said 
output/input-port is connectable to said antenna dr- 
cuit (ANT). 

5. A high-frequency conposite part according to one 
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